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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high- 
frequency power unit, capable of supplying a high 
frequency current of a plurality (n) of frequencies to 
an induction coil for heating a material to be heated. 
SOLUTION: When n=2 is set, at least a capacitor 32, 
inverters 33, 34, and resonance capacitors 35, 36 are 
provided in a high-frequency power unit 30. When 
high-frequency powers of the frequencies output from 
the capacitor 35 and an induction coil 2 are 
generated, the inverter 33 is operated by an inverter 
controller 37. When high-frequency powers of the 
frequencies output from the capacitor 36 and the coil 
2 are generated, the inverter 34 is operated by the 
controller 37. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the RF power unit which supplies the power of a RF to the induction coil which heats a 
heated object Carrying out smooth [ of this rectification electrical potential difference ] to the 
converter circuit which rectifies the electrical potential difference of a power distribution system The 
capacitor circuit which generates a middle potential point, and the inverter circuit of two or more (n) 
groups which consider the both-ends electrical potential difference of this capacitor circuit as a 
direct-current side input, and are formed in a top and each bottom arm in the reverse parallel circuit 
of a self-extinction of arc form component and diode, Said n capacitors for resonance connected, 
respectively between the ac side output of each of said inverter circuit, and the end of said induction 
coil, The RF power unit characterized by having the inverter control circuit which controls each 
inverter circuit of said n-tuple, and coming to connect the other end and said middle potential point 
of said induction coil. 

[Claim 2] In the RF power unit which supplies the power of a RF to the induction coil which heats a 
heated object The converter circuit which rectifies the electrical potential difference of a power 
distribution system, and the capacitor for smooth which carries out smooth [ of this rectification 
electrical potential difference ], The inverter circuit of the [(two or more k) +1] group which 
considers the both-ends electrical potential difference of this capacitor for smooth as a direct-current 
side input, and is formed in a top and each bottom arm in the reverse parallel circuit of a self- 
extinction of arc form component and diode, Said k capacitors for resonance connected, respectively 
between the ac side output of k sets of said inverter circuits, and the end of said induction coil, The 
RF power unit characterized by having the inverter control circuit which controls each inverter 
circuit of the aforementioned (k+1) group, and coming to connect the other end of said induction 
coil, and the ac side output of 1 set of said remaining inverter circuits. 

[Claim 3] RF generator equipment characterized by setting the capacity of each of said resonant 
capacitor as a mutually different value in RF generator equipment according to claim 1 or 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the RF power unit which supplies the power of a RF 

to the induction coil which heats a heated object. 

[0002] 

[Description of the Prior Art] Drawing 3 is the circuitry Fig. showing the conventional example of 
this kind of RF power unit. 

[0003] In drawing 3 , la and lb show a power distribution system, and a circuit changing switch and 
the RF power unit which an induction coil, and 3a and 3b mind ten, and, as for 2, 20 mind circuit 
changing switches 3 a and 3b, and supplies the power of a RF to an induction coil 2. 
[0004] The diode bridge rectifier 1 1 as a converter circuit which rectifies the electrical potential 
difference of power-distribution-system la to this RF generator equipment 10, Consisting of a series 
circuit of KONDETENSA 12a and 12b, and carrying out smooth [ of the rectification electrical 
potential difference of the diode bridge rectifier 11] The both-ends electrical potential difference of 
the capacitor circuit 12 which generates a middle potential point, and a capacitor circuit 12 is 
considered as a direct-current side input, upper arm 13a and bottom arm 13b — it has the inverter 
circuit 13 formed in each in the reverse parallel circuit of MOSFET as a self-extinction of arc form 
component, and diode, the capacitor 14 for resonance, and the inverter control circuit which controls 
an inverter circuit 13 and which is not illustrated. 

[0005] The above-mentioned RF power unit 10 and the diode bridge rectifier 21 as a converter 
circuit which rectifies the electrical potential difference of power-distribution- system lb to the RF 
wave power unit 20 similarly, Consisting of a series circuit of KONDETENSA 22a and 22b, and 
carrying out smooth [ of the rectification electrical potential difference of the diode bridge rectifier 
21 ] The both-ends electrical potential difference of the capacitor circuit 22 which generates a middle 
potential point, and a capacitor circuit 22 is considered as a direct-current side input, upper arm 23 a 
and bottom arm 23b - it has the inverter circuit 23 formed in each in the reverse parallel circuit of 
MOSFET as a self-extinction of arc form component, and diode, the capacitor 24 for resonance, and 
the inverter control circuit which controls an inverter circuit 23 and which is not illustrated. 
[0006] The circuitry of the RF power unit shown in drawing 3 is the frequency fO of the high- 
frequency power supplied to one induction coil 2 with the metallic material of the heated object 
which is not illustrated etc. It is used to change sharply. By the series resonant circuit of the 
frequency f02 drawn from a series resonant circuit, and the capacitor 24 for resonance and induction 
coil 2 of the frequency fOl drawn from the capacitor 14 for resonance, and an induction coil 2 When 
supplying the high-frequency power of a frequency fOl to an induction coil 2, carry out close [ of 
the contact of circuit changing switches 3 a and 3b ] to the space bottom, and only the RF power unit 
10 is operated. Moreover, when supplying the high-frequency power of a frequency fD2 to an 
induction coil 2, close [ of the contact of circuit changing switches 3 a and 3b ] is carried out to the 
space bottom, and only the RF power unit 20 is operated. 
[0007] 

[Problem(s) to be Solved by the Invention] It consisted of two so-called RF generator equipments 
(reference marks 10 and 20) of a half bridge method, consequently caused enlargement of the whole 
equipment, and expensive rank-ization, adoption of mechanical switches, such as cheap magnetic 
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contact, was difficult for the conventional RF generator equipment shown in drawing 3 to the circuit 
changing switches 3 a and 3b in which the high frequency current carries out conduction, and the 
expensive solid state switch circuit was still more nearly required for it. 

[0008] It is in the purpose of this invention solving the above-mentioned trouble, being able to 
supply the high-frequency power of two or more frequencies to an induction coil by turns, and 
offering a small and cheap RF power unit. 
[0009] 

[Means for Solving the Problem] The converter circuit which this 1st invention is RF generator 
equipment which supplies the power of high frequency to the induction coil which heats a heated 
object, and rectifies the electrical potential difference of a power distribution system, The capacitor 
circuit which generates a middle potential point, carrying out smooth [ of this rectification electrical 
potential difference ], The inverter circuit of two or more (n) groups which consider the both-ends 
electrical potential difference of this capacitor circuit as a direct-current side input, and are formed in 
a top and each bottom arm in the reverse parallel circuit of a self-extinction of arc form component 
and diode, Said n capacitors for resonance connected, respectively between the ac side output of 
each of said inverter circuit, and the end of said induction coil, It has the inverter control circuit 
which controls each inverter circuit of said n-tuple, and is characterized by coming to connect the 
other end and said middle potential point of said induction coil. 

[0010] Moreover, the converter circuit which the 2nd invention is RF generator equipment which 
supplies the power of high frequency to the induction coil which heats a heated object, and rectifies 
the electrical potential difference of a power distribution system, The capacitor for smooth which 
carries out smooth [ of this rectification electrical potential difference ], and the inverter circuit of the 
[(two or more k) +1] group which considers the both-ends electrical potential difference of this 
capacitor for smooth as a direct-current side input, and is formed in a top and each bottom arm in the 
reverse parallel circuit of a self-extinction of arc form component and diode, Said k capacitors for 
resonance connected, respectively between the ac side output of k sets of said inverter circuits, and 
the end of said induction coil, It has the inverter control circuit which controls each inverter circuit of 
the aforementioned (k+1) group, and is characterized by coming to connect the other end of said 
induction coil, and the ac side output of 1 set of said remaining inverter circuits. 
[001 1] Furthermore, 3rd invention is characterized by setting the capacity of each of said resonant 
capacitor as a mutually different value in said invention of the 1st or 2. 

[0012] According to this invention, since the common element which constitutes this RF power unit 
like the after-mentioned is made into an induction coil at 1 set in the RF power unit which supplies 
the high-frequency power of two or more frequencies by turns, small [ of this equipment ] and a low 
price can be made possible, and the expensive circuit changing switch with which the conventional 
example circuit was equipped can also be further made unnecessary. 
[0013] 

[Embodiment of the Invention] Drawing 1 gives the same sign to what has the same function as the 
conventional example circuit which is the circuitry Fig. of the RF power unit in which the 1st 
example of this invention is shown, and was shown in drawing 3 . 

[0014] That is, in drawing 1 , the power distribution system as power distribution systems la and lb 
with 1 [ same ] and 2 show an induction coil, and 30 shows the RF power unit. 
[0015] The diode bridge rectifier 31 as a converter circuit which this RF generator equipment 30 is 
called a half bridge method, and rectifies the electrical potential difference of a power distribution 
system 1, Consisting of capacitors 32a and 32b, and carrying out smooth [ of the rectification 
electrical potential difference of the diode bridge rectifier 31 ] The both-ends electrical potential 
difference of the capacitor circuit 32 which generates a middle potential point, and a capacitor circuit 
32 is considered as a direct-current side input. 2 sets (said n= 2) of inverter circuits 33 and 34 which 
consist of upper arms 33a and 34a and bottom arms 33b and 34b, and are formed in each up one and 
each bottom arm in the reverse parallel circuit of MOSFET as a self-extinction of arc form 
component, and diode, The capacitor 35 for resonance connected between the ac side output of an 
inverter circuit 33, and the end of an induction coil 2, the capacitor 36 for resonance connected 
between the ac side output of an inverter circuit 34, and the end of an induction coil 2, and inverter 
circuits 33 and 34 - it has 1 set of inverter control circuits 37 which control each. 
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[0016] The circuitry of the RF power unit shown in drawing 1 is the frequency fH of the high- 
frequency power supplied to one induction coil 2 with the metallic material of the heated object 
which is not illustrated etc. It is used to change sharply. By the series resonant circuit of the 
frequency fH2 drawn from a series resonant circuit, and the capacitor 36 for resonance and induction 
coil 2 of the frequency fHl drawn from the capacitor 35 for resonance, and an induction coil 2 When 
operating an inverter circuit 33 by the inverter control circuit 37 when supplying the high-frequency 
power of a frequency fHl to an induction coil 2, and supplying the high-frequency power of a 
frequency fH2 to an induction coil 2, an inverter circuit 34 is operated by the inverter control circuit 
37. 

[0017] In addition, a capacitor circuit 32 is used for an induction coil 2 on the both sides when 
supplying the high-frequency power of a frequency fHl or a frequency fH2. Moreover, in the 
inverter control circuit 37, with the output current detector which is not illustrated, the phase control 
of the output voltage of this RF power unit and the output current and the so-called output angle 
gamma control can be made to be able to perform, and desired heating power can be supplied to a 
heated object. Furthermore, the diode of said reverse parallel circuit may use the built-in diode of 
MOSFET. 

[0018] Drawing 2 gives the same sign to what has the same function as the conventional example 
circuit which is the circuitry Fig. of the RF power unit in which the 2nd example of this invention is 
shown, and was shown in drawing 3 . 

[0019] That is, in drawing 2 , the power distribution system as power distribution systems la and lb 
with 1 [ same ] and 2 show an induction coil, and 40 shows the RF power unit. 
[0020] The diode bridge rectifier 41 as a converter circuit which this RF generator equipment 40 is 
called a full bridge method, and rectifies the electrical potential difference of a power distribution 
system 1, The capacitor 42 for smooth which carries out smooth [ of the rectification electrical 
potential difference of the diode bridge rectifier 41 ], Consider the both-ends electrical potential 
difference of a capacitor 42 as a direct-current side input, and it consists of upper arms 43 a, 44a, and 
45a and bottom arms 43b, 44b, and 45b. 3 sets (said k= 2) of inverter circuits 43, 44, and 45 formed 
in each up one and each bottom arm in the reverse parallel circuit of MOSFET as a self-extinction of 
arc form component, and diode, The capacitor 46 for resonance connected between the ac side 
output of an inverter circuit 44, and the end of an induction coil 2, the capacitor 47 for resonance 
connected between the ac side output of an inverter circuit 45, and the end of an induction coil 2, and 
inverter circuits 43, 44, and 45 — it has 1 set of inverter control circuits 48 which control each. 
[0021] The circuitry of the RF power unit shown in drawing 2 is the frequency fH of the high- 
frequency power supplied to one induction coil 2 with the metallic material of the heated object 
which is not illustrated etc. It is used to change sharply. By the series resonant circuit of the 
frequency fH4 drawn from a series resonant circuit, and the capacitor 47 for resonance and induction 
coil 2 of the frequency fH3 drawn from the capacitor 46 for resonance, and an induction coil 2 When 
supplying the high-frequency power of a frequency fH3 to an induction coil 2, an inverter circuit 43 
and an inverter circuit 44 are operated by the inverter control circuit 48. Moreover, when supplying 
the high-frequency power of a frequency fH4 to an induction coil 2, an inverter circuit 43 and an 
inverter circuit 45 are operated by the inverter control circuit 48. 

[0022] In addition, in the inverter control circuit 48, with the output current detector which is not 
illustrated, the phase control of the output voltage of this RF power unit and the output current and 
the so-called output angle gamma control can be made to be able to perform, and desired heating 
power can be supplied to a heated object. Moreover, the diode of said reverse parallel circuit may 
use the built-in diode of MOSFET. 

[0023] In addition, as said n= 2 or k= 2, although the example of two mutually different resonance 
frequency was explained, it is suitable in the example circuit shown in drawing 1 and drawing 2 by 
enlarging said value of n or k further as a RF power unit of the various needs which carry out 
induction heating of the heated object. 

[0024] Moreover, although the example shown in drawing 1 and drawing 2 explained the 
configuration which used MOSFET as a self-extinction of arc form component, on the inverter 
circuit in this invention, as a self-extinction of arc form component which forms a bottom arm, it is 
not limited to MOSFET and other components, such as IGBT and a power transistor, may be used. 
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[0025] 

[Effect of the Invention] According to this invention, since the common element which constitutes 
this RF power unit is made into an induction coil at 1 set in the RF power unit which supplies the 
high-frequency power of two or more frequencies by turns, small [ of this equipment ] and a low 
price can be made possible, and it can be made to carry out to the function of the expensive circuit 
changing switch with which the conventional example circuit was equipped further at an inverter 
circuit. 

[0026] Furthermore, it is suitable by increasing the number of an inverter circuit as a RF power unit 
of the various needs which carry out induction heating of the heated object. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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